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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period wilt apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to communication(s) filed on 23 June 2006 . 
2a)ED This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1.3-11.13-21,23-41 and 43-61 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1.3-11.13-21.23-41 and 43-61 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)ED accepted or b)ED objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)ED Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
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1 Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

1 . Claims 1,3-11,1 3-21 , 23-41 , and 43-61 are pending in the application and are 
presented below for examination. 

Claim Objections 

2. Claims 4, 6, 10, 14, 16, 20, 24, 26, 30, 44, 46, and 50 are objected to because of 
the following informalities: 

Each of the aforementioned claims depends on a rejected claim. 
Appropriate correction is required. 

3. Applicant is advised that should claim 1 be found allowable, claim 61 will be 
objected to under 37 CFR 1.75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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5. Claims 1,3-11, 13-21, 23-41, and 43-61 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contain subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Regarding claims 1, 11, 21, 41, 51, and 61, applicant recites, "modeling said 
dependence of the deposition rate [on at least one of the deposition plasma power and 
deposition time] being based upon a target life of the sputter target". This limitation was 
added in two parts in the amendments filed 05/06/2003 and 08/29/2003. There is no 
support in the original disclosure for this limitation. Contrast this with original claims 2, 
12, 22, 31 (and current), 42, and 52, which recited "wherein monitoring the consumption 
of the sputter target to determine the deposition rate of the metal layer during the metal 
deposition processing comprises modeling a dependence of the deposition rate on a 
target life of the sputter target". The original support lies herein. In other words, the 
feature in question is comprised by the "monitoring" step of original claim 1 , not the 
"modeling" step of original claim 1. Applicant is required to amend the claims in 
accordance with this original support. 

Regarding claims 1, 11, 21, 31, 41, 51, and 61, applicant recites "modeling said 
dependence of the deposition rate comprising using sensor data relating to deposition 
rate for performing said modeling". This limitation was essentially added in three parts 
in the amendments filed 08/29/2003, 01/30/2004, and 06/23/2006. However, Examiner 
has been unable to find any disclosure of "sensor data relating to deposition rate" in the 
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original specification, much less "modeling said dependence of the deposition rate 
comprising using sensor data relating to deposition rate for performing said modeling". 

Applicant should adhere to the original language used in the original disclosure. 
Since the original disclosure consists of 65 pages plus drawings, Applicant is believed 
to have ample recourse to amendatory matter without reverting limitations that have no 
clear antecedent basis or support in the original specification. 

Claims 3-10 depend from claim 1, claims 13-20 depend from claim 11, claims 23- 
30 depend from claim 21, claims 32-40 depend from claim 31, claims 43-50 depend 
from claim 41, and claims 52-60 depend from claim 51 and thus incorporate the same 
deficiencies. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1, 3-11, 13-21, 23-41, and 43-61 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Regarding claims 1 , 1 1 , 21 , 31 , 41 , 51 , and 61 , Applicant recites the limitations 
"target life of the sputter target". Based on Applicant's arguments filed 06/23/2006, the 
meaning of this limitation is unclear. 

Examiner has correlated the "cathode ageVtarget age" of Actor et al. and Turner 
et al. with the claimed "target life". It is noted that this "age" disclosed by Actor et al. 
and Turner et al. is not merely measured in units of time alone, as seemingly implied by 
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the Applicant on pages 19-21 of the response filed 06/23/2006. Rather, the "age" 
disclosed by Actor et al. and Turner et al. is measured in kilowatt-hours, and thus is a 
function of time and power. Examiner agrees that a "target life" measured in units of 
time alone would not correlate to the claimed "target life". Such a measure of target life 
would be meaningless if the target had never actually been used. A target that is 5 
years old but that has never been used is in essence a new target with a "full life". 
Examiner is not attempting to make this correlation, i.e., equate a target age (measured 
in time alone) to the claimed "target life". Rather, both Actor et al. and Turner et al. 
disclose that the- "cathode ageTtarget age" equates to a measurement of kilowatt- 
hours. It is this "target age" (measured in kilowatt-hours) that the Examiner is 
correlating to the claimed "target life". 

Thus, in light of this, if Applicant continues to assert that the "target age" 
disclosed by Actor et al. and Turner et al. does not correlate to the claimed "target life", 
then the claimed limitation "target life" becomes indefinite, and the prosecution cannot 
move forward until the Applicant offers another explanation or definition of the claimed 
term "target life". And it is not sufficient to say that the term "target life" would be known 
and understood by a person of ordinary skill in the art having access to the 
specification. Such a response will be non-responsive. Examiner has access to the 
specification and is considered to be one of ordinary skill in the art, and is in turn 
correlating the claimed "target life" to a target age measured in units of kilowatt-hours. If 
such a correlation is not accurate, then clarification is required. 
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Claims 3-1 0 depend from claim 1 , claims 1 3-20 depend from claim 1 1 , claims 23- 
30 depend from claim 21, claims 32-40 depend from claim 31, claims 43-50 depend 
from claim 41, and claims 52-60 depend from claim 51 and thus incorporate the same 
deficiencies. 

8. Claims 41 and 43-50 are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essential elements, such omission amounting to a gap 
between the elements. See MPEP § 2172.01. The omitted elements are: instructions 
or software that would enable the "system" to achieve the recited functionality. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10. As best understood, claims 1,3-11, 13-21, 23-41, and 43-61 are rejected under 
35 U.S.C. 102(b) as being anticipated by Actor et al. U.S. Patent No. 5,478,455. For 
example, Actor discloses: 

1. A method comprising: 

monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer during metal deposition processing using the sputter target (e.g., col. 8 lines 
41-49); 
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modeling a dependence of the deposition rate on at least one of deposition 
plasma power and deposition time (e.g., col. 6 lines 13-34), modeling said dependence of 
the deposition rate being based upon a target life of the sputter target (e.g., col. 7 lines 41- 
49, col. 8 lines 41-49), modeling said dependence of the deposition rate comprising using 
deposition rate sensor data for performing said modeling (e.g., col. 2 lines 42-47, col. 6 
lines 30-34, col. 7 lines 29-40, EN: It is not clear if Actor et al. actually employs deposition rate 
sensors in the preferred embodiment Applicant determines the deposition rate Y Q and uses the 
value in the formula disclosed in col. 7. Actor et al. determines the formula empirically or 
through computer modeling. If the formula were determined empirically, or through observation, 
then the deposition rate must be observed somehow. In this case, // would seem inherent that 
some sort of rate "sensor" would have to be used. If the formula were determined using 
computer modeling, then the deposition rate is likely determined based on a known relationship 
between the deposition rate and the target age. Nevertheless, regardless of whether or not 
Actor et al. uses deposition rate sensors in the preferred embodiment, Actor et al. clearly 
discloses that deposition rate sensors can be used to obtain the deposition rate of the sputtered 
species, although such sensors may not be particularly desirable since they are costly and 
unreliable.); and 

applying the deposition rate model to modify the metal deposition processing to 
form the metal layer to have or approach a desired thickness (e.g., col. 6 lines 13-34). 
3. The method of claim 1, wherein modeling the dependence of the deposition rate 
on at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the deposition rate on both the deposition plasma power 
and the deposition time (e.g., col. 6 lines 13-34). 
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5. The method of claim 1, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
that at least one of the deposition plasma power (e.g., claim 1, claim 10) and the 
deposition time (e.g., claim 1, claim 11) to form the metal layer to have the desired 
thickness (e.g., col. 6 lines 13-34). 

7. The method of claim 3, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power (e.g., claim 1, claim 10) and the deposition time (e.g., claim 1, 
claim 1 1) to form the metal layer to have the desired thickness (e.g., col. 6 lines 13-34). 

9. The method of claim 1, wherein modeling the dependence of the deposition rate 
on the at least one of the deposition plasma power and the deposition time comprises 
fitting previously collected metal deposition processing data using at least one of 
polynomial curve fitting, least squares fitting, polynomial least squares fitting, non 
polynomial least squares fitting, weighted least squares fitting, weighted polynomial 
least squares fitting, and weighted non polynomial least squares fitting (e.g., col. 6 lines 
13-40: "polynomial expression or an exact fit analytic expression"). 

10. The method of claim 2, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises fitting previously collected metal 
deposition processing data using at least one of polynomial curve fitting, least squares 
fitting, polynomial least squares fitting, non polynomial least squares fitting, weighted 
least squares fitting, weighted polynomial least squares fitting, and weighted non 
polynomial least squares fitting (e.g., col. 8 lines 41-49: "polynomial or exact fit formula"). 

32. The method of claim 31, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises modeling the dependence of the 
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deposition rate on target lives of a plurality of previously processed sputter targets (e.g., 
col. 8 line 40 - col. 9 line 7). 

1 1 . The remaining claims are substantially duplicates of the above claims, and are 
thus rejected under the same reasoning as indicated above. 

12. As best understood, claims 1, 5, 6, 10, 11, 15, 16, 20-21, 25, 26, 30-32, 35, 36, 
40-41, 45, 46, 50-52, 55, 56, and 60 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Turner U.S. Patent No. 4,166,783. For example, Turner discloses: 

1. A method comprising: 

monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer during metal deposition processing using the sputter target (e.g., col. 3 lines 
16-19: "The computer determines the deposition rate and the initially required power in view of 
the elapsed usage of the particular cathode and controls the system accordingly"); 

modeling a dependence of the deposition rate on at least one of deposition 
plasma power and deposition time (e.g., col. 3 lines 23-32: "The deposition rate, power 
dissipation and the aging characteristic are expressed by an empirically obtained function 
specific to the cathode material which is stored in the computer; f(P,r,x,p)=0 where P is the 
power, r is the deposition rate, x is the integrated "age" of the cathode in kilowatt hours and p is 
the pressure"), modeling said dependence of the deposition rate being based upon a 
target life of the sputter target (e.g., col. 3 lines 23-32: "The deposition rate, power dissipation 
and the aging characteristic are expressed by an empirically obtained function specific to the 
cathode material which is stored in the computer; f(P,r,x,p)=0 where P is the power, r is the 
deposition rate, x is the integrated "age" of the cathode in kilowatt hours and p is the pressure", 
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EN: Examiner is associating Turner's Integrated age of the cathode in kilowatt hours" with the 
claimed "target life of the sputter target'), modeling said dependence of the deposition rate 
comprising using deposition rate sensor data for performing said modeling (e.g., col. 1 
lines 34-37, col. 3 line 64 - col. 4 line 7); and 

applying the deposition rate model to modify the metal deposition processing to 
form the metal layer to have or approach a desired thickness (e.g., col. 3 lines 12-16, col. 3 
lines 32-36). 

5. The method of claim 1, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
at least one of the deposition plasma power (e.g., col. 3 lines 32-36) and the deposition 
time to form the metal layer to have the desired thickness. 

10. The method of claim 2, wherein modeling the dependence of the deposition rate 
on the deposition plasma power (implied) and target life (Fig. 1) of the sputter target 
comprises fitting previously collected metal deposition processing data using at least 
one of polynomial curve fitting, polynomial least-squares fitting, non-polynomial least- 
squares fitting, weighted least-squares fitting, weighted polynomial least-squares fitting, 
and weighted non-polynomial least-squares fitting (Fig. 1 illustrates the modeling of the 
dependence of deposition rate on sputter target life using least-squares fitting - it is implied that 
the dependence of deposition rate on deposition plasma power is modeled in a similar fashion). 
32. The method of claim 31, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises modeling the dependence of the 
deposition rate on target lives of a plurality of previously processed sputter targets (e.g., 
col. 2 lines 10-13). 
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Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. As best understood, claims 1, 3-11, 13-21, 23-41, and 43-61 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Actor et al. US 5,478,455 in view of 
Iturralde US 5,665,214. 

Actor et al. clearly discloses most of all the claimed features as discussed above. 
Actor et al. also discloses that deposition rate sensors are known in the art (e.g., col. 2 
lines 38-56). As discussed above, it is not entirely clear whether Actor et al. uses the 
deposition rate sensors in the preferred embodiment. 

Assuming for a moment that Actor et al. does not use deposition rate sensors in 
the preferred embodiment, one might be inclined to argue that Actor et al. therefore 
cannot anticipate the claimed limitation "using deposition rate sensor data". Although 
Examiner would not agree with this argument, hence the 35 U.S.C. 102 rejection above, 
the claims are nevertheless additionally rejected here under 35 U.S.C. 103 in view of 
Iturralde et al. 

Iturralde et al. discloses an automatic film deposition method and system that 
includes deposition rate sensors (e.g., col. 4 line 48 - col. 5 line 15). It would have 
been obvious to one have ordinary skill in the art to modify Actor et al. with Iturralde et 
al. since Iturralde et al. teaches that deposition rate sensors can be used to determine a 
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rate at which a thin film is accumulating or growing on the sensor, which in theory is 
substantially identical to the thin film being deposited on the wafer, and since Iturralde et 
al. further teaches that a thickness controller can then control the deposition process 
based on this deposition rate feedback signal (e.g., col. 5 lines 16-25). 

15. As best understood, claims 3, 4, 7, 8, 13, 14, 17, 18, 23, 24, 27, 28, 33, 34, 37, 
38, 43, 44, 47, 48, 53, 54, 57, 58, and 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Turner in view of Sullivan et al. U.S. Patent No. 6,217,720. Turner 
does not specifically disclose "modeling a dependence of the deposition rate on the 
deposition time or inverting the deposition rate model to determine the deposition time 
to form the metal layer having a desired thickness". However, Sullivan et al. discloses a 
multi-layer reactive sputtering method comprising modeling the dependence of a 
deposition rate on a deposition time and determining the time required to form a metal 
layer having the desired thickness (e.g. Fig. 5, col. 7 line 50 - col. 8 line 10, col. 8 line 
60 - col. 9 line 15). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to combine the teachings of Sullivan et al. 
with the system of Turner since Sullivan et al. teaches that modeling a dependence of a 
sputtering deposition rate on the deposition time can assist in optimizing a desired layer 
thickness using a relatively high deposition rate and short deposition time. 

16. As best understood, claims 9, 19, 29, 39, 49, and 59, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Turner as applied to claims 1, 2, 11, 12, 21, 
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22, 31, 32, 41, 42, 51, and 52 above. Turner does disclose modeling the dependence 
of deposition rate on deposition power as noted above. However, Turner does not 
explicitly disclose that the dependence of deposition rate on deposition power is 
modeled using the curve-fitting techniques of the claimed invention. 

However, Turner does disclose in Fig. 1 modeling the dependence of deposition 
rate on sputter target life using curve-fitting techniques. Additionally, it is well known in 
the art to use the various curve-fitting techniques of the claimed invention to model 
historical data. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify Turner to include the capability to 
model the dependence of deposition rate on deposition power using the various curve- 
fitting techniques since Turner already discloses curve-fitting as a means to accurately 
model the dependence of deposition rate on target life, and also since the multiple 
curve-fitting techniques of the claimed invention are well-known in the art. 

Claim Rejections - 35 USC § 101 

17. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

18. Claims 51-60 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Although the claims are directed to a "device" comprising "means", all of the 
claimed "means" could reasonably be interpreted by one of ordinary skill, in light of the 
disclosure, to be software, such that the "device" comprising "means" is software, per 
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se, not tangibly embodied on a computer-readable medium. If the device included a 
memory storing the "means" then the claims would be statutory. 



Response to Arguments 

19. Applicant's arguments filed 06/23/2006 have been fully considered but they are 
not persuasive. 

The most pertinent portion of the argument filed 06/23/2006 has been addressed 
above in the 35 U.S.C. 1 12 2 nd paragraph rejections section. 



Conclusion 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan A. Jarrett whose telephone number is (571) 272- 
3742. The examiner can normally be reached on 10:00-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on (571) 272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Ryan A. Jarrett 
Examiner 
Art Unit 2125 

9/6/06 




